Red ant is the most destructive insect pest of potato tubers in the field. Utilization of varietal resistance is the best option to control the pest. The resistance of five released and nine promising genotypes of potato were evaluated against red ant (Dorylus orientalis Westwood) under natural infestation in red ant prone field. Potato resistance was evaluated based on tuber damage index value (0.00 to 1) which was calculated on the bases of the percentage of damaged tubers and number of injuries on per kilogram of tubers made by the pest. Based on the results of combined data, the levels of varietal damage were categorized to be less damaged (TDI value ranging from 0.35 to 0.49), moderately damaged (TDI value ranging from 0.50 to 0.64) and highly damaged (TDI value ranging from 0.65 to 0.79) types. Among the 14 genotypes compared for levels of tuber damage, the five genotypes: IPY-8 (TDI value: 0.35), Khumal Seto (TDI value: 0.39), PRP-056267.1 (TDI value: 0.40), Janak Dev (TDI value: 0.44) and PRP-25861.1 (TDI value: 0.49) were determined to be the less damaged types. The less damaged potato genotypes can be used by farmers as the relatively resistant genotypes against red ant. 
INTRODUCTION
Potato (Solanum tuberosum L) is daily used vegetable commodity and an important source of carbohydrate after rice, maize, and wheat in Nepal. It is considered a non-cereal food crop and is important source of income for subsistence farmers in Nepal. Potato is cultivated throughout the country, however, widely produced in the middle and high hills region of Nepal. Insect pests are the major biotic constraints to reduce potato yield in Nepal. Among the several major insect pests of potato, red ant (Dorylus orientalis Westwood) is the most destructive one to damage the potato tubers in the field. Past studies showed that this pest is more severe particularly in the middle and high hills region of Nepal (Joshi 1998) . Previous studies conducted in the various parts of Nepal showed that it caused 15 to 82% tuber damage in potato fields (Joshi 1998 , Pandey and Dhital 1995 , Bhandari 2011 , RARS 2011 . In India and Bangladesh, 35 to 90% damage of potato tubers by this pest was reported (Mishra et al 1993 , Konor etal 2005 , Alam 2012 ).Utilization of host plant resistance, the basic component of integrated pest management (IPM), is one of the option to minimize crop losses caused by the pests (Sharma et al 2003a (Sharma et al , 2003b (Sharma et al , 2004 (Sharma et al , 2005 (Sharma et al , 2012a (Sharma et al , 2012b (Sharma et al , 2014 . Earlier studies had identified some local varieties of potato such as Sabet local, Chisapani Rato and Khumbule to be least damaged by red ants in Lumle, Bhitri, and Kabre in Nepal (Joshi 1998) . Few studies were conducted recently on varietal resistance of potato against red ant in Nepal (Sharma et al 2015) . The studies showed that the potato genotypes CIP-385499.11, CIP-393077.54, PRP-056267.9, PRP-056267.1, CIP-395112.32, and PRP-016567.12 were found the least damaged types. The main objective of this study is to provide the comparison of resistance of fourteen released and promising genotypes of potato against a red ant.
MATERIALS AND METHODS
Fourteen released and promising genotypes of potato were obtained from the National Potato Research Program (NPRP), Nepal Agricultural Research Council (NARC), Khumaltar, Lalitpur for screening resistance against red ant (Dorylus orientalis Westwood). The potato genotypes were grown three times in two different seasons at two different locations in red ant prone field under natural infestation condition (February planting at Boch, Dolakha during 2014/2015; October and February planting at Khumaltar, Lalitpur during 2014/2015). The Boch is located at high hills region, and Khumaltar is located at mid hills region of Nepal with the altitude of 2165m and 1300m, respectively. The varieties were grown in three replications in a randomized complete block design. The agronomical practices were followed as per the NPRP recommendation. Each plot was a single row of 2.5 m x 0.6 m where 10 plants of a genotype were planted. The spacing between the plants was 25 cm and between the rows was 60 cm. Fertilizer was applied at the rate of 100:100:60 NPK plus 20t FYM/ha. To compare varietal resistance of the test genotypes, at first the three data (of two different seasons and locations) were separately analyzed. Then all the three data were combined into one to achieve a conclusive result for final determination of a level of tubers damage for the test genotypes. Varietal resistance was evaluated based on the varietal damage caused by red ant. Varietal damage was measured based on the Tubers Damage Index (TDI) value (0.00 to 1) which was calculated based on the percentage of damaged tubers and number of injured holes on per kilogram of tubers of a genotype. Lower the TDI value of a genotype higher is the resistance of the genotype. A formula developed by Sharma et al (2015) was used to calculate the TDI value. The TDI value of a genotype = {Percentage of damaged tubers (a) + Number of injuries on per kilogram of tubers (b)} / the highest value of a sum of (a) and (b) of the same replication. The levels of varietal damage (varietal resistance) of the test genotypes were determined based on the conclusive result of the combined data. Based on the ranges of TDI value (0.35 to 0.79) of the combined data, the potato genotypes were categorized into less damaged (0.35 to 0.49), moderately damaged (0.50 to 0.64) and highly damaged (0.65 to 0.79) types. The whole range of TDI values (0.35 to 0.79) was divided into 3 equal ranges (0.35 to 0.49), (0.50 to 0.64) and (0.65 to 0.79) to determine less damaged, moderately damaged and highly damaged genotypes. The data was analyzed using GenStat5.
RESULTS
At first, the levels of tubers damage of 14 genotypes of potato were evaluated separately using the three individual data obtained from two different seasons and locations (Table1, Table2 and Table3). The final determination of levels of tubers damage of 14 genotypes was performed based on the combined analysis of the three data (Table4). The three separate data shown in Table1, Table2 and Table3 showed more or less similar results for the levels of tuber damage of the test genotypes. The levels of tuber damage of Khumal Seto, PRP-056267.1 and IPY-8 were commonly found less damaged types in all the three separate data (Table1, Table2 and Table3). Similarly, the genotype NPI-106 was found the moderately damaged type in the three separate data. The genotypes CIP-395112.32 and Cardinal were found highly damaged types in the two data (Table1 and Table3). The more or less similar results of the three data for the levels of tubers damage indicated that the formula/technique (developed by Sharma et al 2015) used in this study was approximately realistic and effective to screen damage levels of a large number of potato genotypes against red ant under natural infestation. Based on the TDI values of the combined data, the five genotypes Khumal Seto, PRP-056267.1, IPY-8, PRP-25861.1, and Janak Dev were found less damaged types which possessed the TDI values in the range of 0.35 to 0.49 (Table 4) . The six genotypes CIP-385499.11, Kufri Jyoti, PRP-226567.11, CIP-394050.110, PRP-85861.8, and NPI-106 were determined to be the moderately damaged types which possessed the TDI values in the range of 0.50 to 0.64 (Table 4 ). The three genotypes Desiree, CIP-395112.32, and Cardinal were determined to be the highly damaged types that possessed the TDI values in the range of 0.65 to 0.79 (Table 4) .
DISCUSSION
The varietal damage of potato caused by red ant had studied in the past at Lumle, Bhitri, and Kabre in Nepal during 1995 , 1996 and 1997 (Joshi 1998 . The percent tuber damage of potato varieties Cardinal, Chisapani Rato, Kufri Jyoti, Sabet Local, Desiree, Khumbule, MS 42-3 including few other varieties were compared in the study. The local varieties Sabet local, Chisapani Rato and Khumbule were least damaged (15.5-36.2%, 22.4 -39% and 38 .5 -55%) as compared to improved varieties Kufri Jyoti, Desiree and Cardinal that were moderately to highly damaged (43.8 -61.8%, 36.9 -77% and 54.8 -70 .6%) by red ant, respectively. The study clearly showed that varietal response on tubers damage by red ant varied among variety to variety, the least damaged variety was Sabet local and heavily damaged varieties were Cardinal and Desiree. The variety of Kufri Jyoti was moderately damaged. The findings of the past studies were similar to the findings of the present study. As of the past findings, the tubers damage index values of test varieties of the present study were clearly varied due to the various responses of the test varieties to red ant attack (Tables 1, 2 , 3, 4) . Likewise, as of the past study, the varieties Cardinal and Desiree were found highly damaged types and Kufri Jyoti was found moderately damaged type by a red ant in the present study (Table 4 ). In the past study (Joshi 1998) , the variety MS 42-3 was found highly damaged (27 -82.3%) type but in a different study (Pandey and Dhital1995 ) the variety MS 42-3 was found less damaged (<5%) type by red ant. In another study in the past (Joshi1998), reported that earlier identified red ant resistant variety CFM 69-1 was heavily attacked by red ant. The contradictory responses of MS 42-3 variety to red ant attack, and the severe attack by red ant to the resistant variety CFM 69-1, in the past studies, may be due to the differences in virulence of various strains of red ant in the study areas.
Utilization of host plant resistance is the best alternative to minimize crop losses caused by the pests. In a previous study, two different sets (25 genotypes in one set and 46 in another set) of potato genotypes were evaluated and compared for the levels of tubers damage against red ant (Sharma et al 2015) . Among the two sets of potato genotypes, the two genotypes CIP-385499.11 and CIP-393077.54 were found the least damaged ones in the set of 25 genotypes, and the four genotypes PRP-056267.9, PRP-056267.1, CIP-395112.32, and PRP-016567.12 were found the least damaged types in the set of 46 genotypes. In a different study, among the 20 potato genotypes compared for the level of tubers damage, the nine genotypes CIP-390663.8, CIP-395195.7, CIP-392820.1, CIP-393617.1, CIP-39461.139, Khumal-Uphar, CIP-399101.1, PRP-226567.2, and PRP-01567.1 were found the less damaged types against red ant (Sharma et al 2017) . This study identified five genotypes IPY-8, Khumal Seto, PRP-056267.1, Janak Dev and PRP-25861.1 to be the less damaged types against a red ant. The less damaged potato genotypes identified in the present and past studies can be used by farmers as the relatively resistant genotypes against the red ant.
In the recent past and present studies, a formula developed by Sharma et al (2015) was used to compare damage levels of a large number of potato genotypes under natural infestation of red ant in red ant sick field. The results of the studies clearly indicated that the formula used in the studies is proved to be a simple and effective technique to approximately categorize the damage levels of a large number of potato genotypes under natural infestation. Evaluation of damage levels of potato genotypes under artificial infestation requires mass production of red ant. Mass production of red ant was reported to be unfeasible (Joshi 1998 ). In such a context, the varietal screening of potato against red ant using the technique is reasonably and practically effective.
